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$K/k$ , $J_{K},$ $J_{k}$ $K,$ $k$ , $N_{K/k}$
$J_{K}$ . , $K,$ $k$ $K^{\cross},$ $k^{\cross}$
, $J_{K},$ $J_{k}$ , $K$ “global norm”
$\cross$





$\mathcal{A}(K/$ $)$ $:=$ ( $N_{K/k}J_{K}\cap$ $\cross$ ) $/N_{K/k}K^{\cross}$ , $i(K/$ $)$ $:=\#\mathcal{A}(K/$ $)<\infty$
.
$K/$ Hasse , $i(K/$ $)=1$ ,
$N_{K/k}J_{K}\cap$ $\cross=N_{K/k}K^{\cross}$
.
Hasse (Normensatz) , $K/$ K/
Hasse ” . , K/ Hasse
. , Hasse




$K=\mathbb{Q}(\sqrt{13}, \sqrt{17})$ , $k=\mathbb{Q}$
([3,12]). $\mathbb{Q}$ , , . $i(K/$ $)=2$
.
, Hasse
Hasse . , $E$ ,
$Z$ $E$ , $Z$ $E$ 2 $H_{2}(E, Z)$
. , , Tate .
(Tate [8]) $G$ $=Ga1(K/$ $)$ , $v$ , $D_{v}$ $v$
$K$ 1 K/ .
$\varphi:\bigoplus_{v}H_{2}(D_{V},Z)arrow H_{2}(G,Z)$
$\varphi((Z_{v})_{v})=\sum_{v}Cor_{v}z_{v}$
. $C\circ r_{v}$ $H_{2}(D_{v}, Z)$ $H_{2}(G, Z)$ corestriction
.
Coker $\varphi\cong \mathcal{A}(K/$ $)$ .
\S 1. , K/ , $G=Ga1(K/k)$ .
Hasse 2 .
\Delta (Razar [5]) $F$ K/
$i(F/k)$ |i(K/ ).
, Hasse K/ F/ .
83
(Gerth [1], Razar [5]) K/ Hasse ,
[$K$ : ] $l$ \iota , $\exp Ga1(F/$ $)=l$ K/ $F$
, F/ Hasse D
.
$B$ , Hasse ,
. , , $l$ $n$
, $G=Ga1(K/$ $)$ $(Z/lZ)^{n}$ :
$G\cong(Z/lZ)^{n}$ .
, $G$ $k$ $v$ , (Tate [8])
.
$H_{2}(D_{v},Z)arrow^{\sim}\wedge D_{v}2$
$c_{or}.\downarrow$ $\downarrow n\epsilon tural$
$H_{2}(G, Z)arrow^{\sim}\wedge G2$
$\wedge G2\wedge D_{v}2$ , $G,$ $D_{v}$ 2 , ,
, , $D_{v}$ $G$ .
, $G$ $l$ $F_{l}$ ,
$\wedge D_{v}2\subset\wedge G2$
. $v$ ,
$f$ : $\bigoplus_{v}\wedge D_{v}2arrow\wedge G2$
$\wedge D_{v}2arrow\wedge G2$ F\iota - ,
$f( \bigoplus_{v}\wedge D_{v})=<^{2}\wedge D_{v}2>_{v\in P}$
84




$)\cong(\wedge G)/<\wedge D_{v}22>_{v\in P}$ .
, K/ Hasse
$F/$ ( $K\supsetneqq F\supset$ ) Hasse . ,
. $F_{l}$ $V$ $V^{\cdot}$ $Hom_{F_{l}}(V, F_{l})$
, $K$ $F$ ,
$X_{F}:=Ga1(F/$ $)^{*}$
. $\iota$ 2 $X_{K}=2G^{\cdot}$ $(G)^{*}2$ Fl-
$(\iota(\chi\wedge\psi))(g\wedge h)=\chi(g)\psi(h)-\chi(h)\psi(g)$ , $\chi,\psi\in X_{K}$ , $g,h\in G$
.
$K$ $F$
A(F/ )\cong $<\wedge D_{v}2>_{v\in P^{\cap\iota(\wedge X_{F})}}^{\perp^{2}}$ .
, $<2D_{V}>_{v\in P}\perp$ $(G)^{*}2$ $<2D_{v}>_{v\in P}$ .
, 2 .
$n$ , $K/k$ Hasse , $K$
$F$ F/ Hasse .
85
{ $n$ , , K/ Hasse
, , $K$ $F$ F/ Hasse
$K$ .
1, 2 $n$ A , $n$
. , 1 $n$
, 2 Chebotarev
.
, [11] . 1
, $[9,12]$ .
\S 2. $K/k$ Galois . , A
, . , .
$=\mathbb{Q}$ , $d_{1},$ $d_{2}$ 2 . , $\mathbb{Q}(\sqrt{d_{1}}, \sqrt{d_{2}})$
$\mathbb{Q}$ 8 quaternion , $K$ , $K/k$ Hasse
([2]). , $i(\mathbb{Q}(\sqrt{d_{1}}, Vd_{2})/\mathbb{Q})=2$
, [6] Tate . , $\mathbb{Q}(\sqrt{13}, \sqrt{17})$ ,
$\alpha=(3+\sqrt{13})(2+\sqrt{17})\sqrt{1317}$
$\mathbb{Q}(\sqrt{13}, \sqrt{17}, \sqrt{\alpha})$ $\mathbb{Q}$ 8 quaternion .
, Razar [5] $D,$ $E$ .
$D$ K/ $F$ , $[K:F]$ [F- : ]
i(F/ ) $|i(K/k)$
86
E $K’$ , $K\cap K^{l}=k$ ,
$i(K/k)|i(KK’/k)$
.
A , A .
$L$ .
$F$ $KL$ $K$ ,
i(F/ ) |i(KL/ ).
$B$ , .
$1’=\{\begin{array}{l}1(KL/Kp_{\backslash ^{\backslash }}\backslash \lambda^{\backslash }\{\leq\{\fbox{}r_{\Delta}*\text{ }\gamma.\sim\iota fK/\text{ }\delta\backslash ^{\backslash }\backslash 7-\wedge^{\backslash }\text{ }\triangleright r_{\vec{\Delta}}\text{ }\ovalbox{\tt\small REJECT} f.\sim \text{ }K\cap L=\text{ }\emptyset\ \not\equiv)2(*a)\int\Psi\emptyset\ \not\equiv)\end{array}$
. , $p$ $\nu$ $K_{\nu}^{(p)}$
$\exp Ga1(K_{\nu}^{(p)}/K)|p^{\nu}$
$KL/K$ . $p$ \dagger $[KL : K]$ , $K_{\nu}^{(p)}=K(\nu=$
$0,1,2,$ $\cdots$ ) .
\downarrow KL/ Hasse , $p$ ,
$K_{1}^{(p)}/$ Hasse , , $K_{1}^{(2)}$ Hasse
.
, 3, 4 Hopf [7, P. 334] . ,
.
87
$p$ $Z_{p}$ $p$ ( )\rangle \infty $k$ Zp- 1
, $K_{\infty}=$ \infty K . , $K_{\infty}/K$
$K=K_{0}\subset K_{1}\subset\cdots\subset K_{\infty}$ $([K_{\nu} : K]=p^{\nu}, \forall\nu=0,1,2, \cdots)$
, $\nu\geqq 1$ K\mbox{\boldmath $\nu$}/ Hasse ,
$\nu\geqq 0$ K\mbox{\boldmath $\nu$}/ Hasse .
K/ , . ,
{ K/ , $m$ $p^{m}||\exp$ $Ga1(K/$ $)$
, $\nu\geqq m$ $\nu$ ,
A(K\mbox{\boldmath $\nu$}/ )\cong A(Km/ ).
Hasse [4],
[10] .
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